21. Epstein ML, Goldberg SJ, Allen HD, Konecke L, Wood J: Great vessel cardiac chamber and wall growth patterns in normal children. transducer focused at 7.5 cm was used. The transducer was placed in the intercostal space along the left sternal border in which the transducer was perpendicular to the mitral valve. A mid dimension was obtained in this standard position through the body of the left ventricle as has been previously described.'1 In the mid position the paper speed of the recorder was reduced and a slow scan from the aorta to the apex was recorded.'2 The transducer was then moved down one to two interspaces and laterally approximately one inch to a more apical position and another slow scan from the aorta to the apex was obtained. In this position a low left ventricular dimension was obtained through the more apical area of the heart at the level of the papillary muscles. Both mid and low dimensions were measured at the peak of the simultaneous electrocardiographic R wave. Figure IA and B demonstrates positions of the transducer on the chest in the mid and low positions. The exact transducer placement on the chest was somewhat dependent on whether the heart was vertically or horizontally oriented. Figure 2A is the type of M-mode scan obtained with the transducer along the left sternal border and in the mid position. It is possible to tell that the echogram is from the mid position because the anterior wall of the aorta is about the same distance from the transducer as is the interventricular septum. When the transducer is moved slightly laterally and down one interspace to a low position, a recording as in figure 2B is obtained. Note how much further the aorta is from the transducer compared with 2A. The aortic position helps to identify this echogram as one obtained with the transducer in a low interspace.
If unable to obtain satisfactory mid and low recordings with the transducer along the left sternal border, the transducer was then placed in the subxiphoid position and the mid dimension was obtained as previously described."'3" The transducer was then directed toward the apex by angling it laterally toward the patient's left shoulder ( fig. 3 ) and a low dimension was obtained. A normal M-mode scan from a subxiphoid position is seen in figure 4 . In the subxiphoid position the mid and low dimensions were measured from the same tracing since the transducer angulation was much less than that necessary with the left sternal border approach and should cause less distortion.
All four dimensions could not be recorded in every patient due to variations in body habitus, chest configuration and location of the diaphragm. In many cases if the standard left sternal border examinations were adequate, the subxiphoid lc FIGURE 2. A) Condensed M-mode scan from the third intercostal space (3rd ICS) demonstrating the aorta (AO), left atrium (LA), left side ofthe septum (LS), endocardium (EN), and the mid dimension (Md). Normal wall motion is noted. In B a condensed scan takenfrom the 4th ICS, Ld being the low dimension. Note that the wall motion is still normal and that the aorta compared to A is further away from the anterior chest wall consistent with a low scan. tricular dimension exceeded the mid dimension echocardiographically. Figure 5A and B contains echograms taken from the mid and low intercostal spaces in a patient who had a ventricular aneurysm. In this patient the low dimension exceeds the mid dimension. All eleven of the patients who survived surgery had mid left ventricular dimensions less than 3.3 cm/m2 and low dimensions less than 3.8 cm/m2. The mid left ventricular dimension exceeded 3.3 cm/m2 in all seven patients who died; in six of the seven patients the low dimension exceeded 3.8 cm/m2. Normal or excessive motion of both the interventricular septum and the posterior left ventricular wall was recorded in eight of the eleven survivors but in none of the nonsurvivors. Figure 5A and B shows normal wall motion at the base of the heart. As the ultrasound beam approaches the cardiac apex, wall motion decreases. Figure 6 is a subxiphoid echogram from a patient with a ventricular aneurysm. On i.
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FIGURE 5 . An abnormal echogram from a patient with a ventricular aneurysm. In A note that the septal and posterior wall motion is normal initially but tends to decrease both in the septum and the posterior wall as the transducer is swept toward the apex. B is a low condensed scan which demonstrates a wider apical dimension than seen at the 3rd ICS.
660 CIRCULATION k identify that patient who has an aneurysm which may be contributing to his clinical problems and then must determine whether or not the risk of surgery is acceptable.'-" Although many physicians think of an aneurysm in terms of wall motion, the distinguishing feature on angiography is the bulging of part of the LV wall away from the relatively smooth perimeter of the left ventriculogram. The contour of the ventricular wall is abnormal. Wall motion within the aneurysm is usually abnormal but this does not distinguish an aneurysm from other conditions associated with abnormal wall motion. In all of the patients selected for this study the diagnosis of an aneurysm was made angiographically where a distinctive bulge was observed.
One of the questions that might be asked is whether or not echocardiography can detect the presence of an aneurysm. In all of the patients in this study except one the apical echocardiographic dimension was larger than the mid dimension which would suggest that this is a constant and possibly diagnostic finding in a ventricular aneurysm. However, this study was not designed specifically to answer this question. A much larger experience looking at patients with coronary artery disease and no aneurysm would be necessary to be certain that a larger apical dimension is in fact diagnostic of a ventricular aneurysm.
The principal question to which this study was directed was whether or not M-mode echocardiography could provide sufficient information concerning the overall status of the left ventricle to be able to judge a patient's suitability for aneurysmectomy. The principal method for evaluating patients with ventricular aneurysms both for the diagnosis and for the assessment of suitability for surgery is left ventricular cineangiography.6"-°Many investigators Figure 7A shows a patient's condensed scan from the fourth interspace; as the beam reaches the apex, posterior wall motion looks reduced. Figure 7B is a scan from the same patient in 7A, in which the transducer was in a low position. From this position, posterior wall motion does not appear to be reduced, suggesting that the decreased motion in figure 7A may be due to angulation. It is important to be aware of this problem and to avoid steep angulation of the beam with relation to the cardiac walls. It is better to obtain echoes from as many interspaces as possible. It has been pointed out by previous investigators that distortion of ventricular dimension can also occur depending upon the location of the transducer. 20 It would be ideal to obtain both mid and apical dimensions along the left sternal border as well as from the subxiphoid approach in every patient but this is not technically possible; in one of our patients only echoes from the subxiphoid area could be recorded. In patients with symmetrically contracting ventricles there has been good correlation between the subxiphoid and left sternal border echocardiographic measurements. It is obvious that in a 661 VOL. 53, No. 4, APRIL 1976 1c FIGURE 7. This is a patient without coronary artery disease who has a condensed scan with the aorta on the right and the apical area on the left taken from the mid position in the 4th ICS. The posterior wall motion as it reaches the apical area of the illustration appears to be somewhat decreased in A but in B, which was taken from a lower ICS, the posterior wall motion is preserved. This is potentially a hazard in interpretation ofwall motion secondary to beam angulation.
markedly distorted ventricle with an aneurysm, the subxiphoid and left sternal border measurements may differ. On the other hand the critical measurements in this study are made near the base of the heart which should be less involved with the asymmetry than the more apical portion of the ventricle. Despite technical difficulties it was possible to obtain satisfactory echocardiographic data from 85% of our patients with ventricular aneurysm and the resulting information indicates that it may be very helpful in managing these patients. An obvious potential use for this technique would be in the screening of patients with proven or suspected ventricular aneurysm. One may be able to assess the risk of aneurysmectomy even prior to ventricular angiogram. In addition echocardiography might be a useful supplement to ventricular angiography, especially in the presence of a large ventricular aneurysm where part of the basilar portion of the ventricle is obscured. With possible changes in technique or instrumentation additional reliable information should become available, and with further clinical experience we should be able to better interpret this information for the management of individual patients.
